We measure changes in exports in an industry by country cell using the UN COMTRADE database of world trade. This is an international database of six-digit product level information on all bilateral imports and exports between any given pairs of countries. We first aggregate the COMTRADE value of export data (in US dollars)from its original six-digit product level to three-digit US SIC-1987 level using the Pierce and Schott (2010) concordance. We deflate the industry and country specific export value series by a country and year specific CPI from the OECD (2010 base year) to measure "real exports." The Export growth variable is defined as the logarithmic change in exports in 2008-09 (the average in a cell across these two Great Recession years) relative to 2006-07 (the average across the two years immediately prior to the Great Recession). The real export growth variable is winsorized at the 5th and the 95th percentile.
China and India which left us with 10 OECD countries (France, Great Britain, Germany, Greece, Italy, Japan, Poland, Portugal, Sweden and the US).
The Organizational Survey
In every country the sampling frame for the organization survey was all firms with a manufacturing primary industry code with between 50 and 5,000 employees on average over the most recent three years of data. Interviewers were each given a randomly selected list of firms from the sampling frame. More details are available in Bloom, Sadun and Van Reenen (2012) where we compare the sampling frame with Census demographic data from each country and show that the sample is broadly representative of medium sized manufacturing firms. We also analyzed sample selection -the response rate was 45% and respondents appear random with respect to company performance, although larger firms where slightly more likely to respond.
We collected a detailed set of information on the interview process itself (number and type of prior contacts before obtaining the interviews, duration, local time-of-day, date and day-of-the-week), on the manager (gender, seniority, nationality, company and job tenure, internal and external employment experience, and location), and on the interviewer (we can include individual "analyst" fixed effects, time-of-day, and subjective reliability score). We used a subset of these "noise controls" (see text) to help reduce residual variation.
In analyzing organizational surveys across countries we also have to be extremely careful to ensure comparability of responses.
One step was the team all operated from two large survey rooms in the London School of Economics. Every interviewer also had the same initial three days of interview training, which provided three "calibration" exercises, where the group would all score a role-played interview and then discuss scoring together of each question. This continued throughout the survey, with one calibration exercise every Friday afternoon as part of the weekly group training sessions. Finally, the analysts interviewed firms in multiple countries since they all spoke their native language plus English, so interviewers were able to interview firms from their own country plus the UK and US, enabling us to remove interviewer fixed effects.
The construction of the degree of decentralization measures (from Central Headquarters to Plant Manager) is discussed in some detail in the text. The questions are addressed to the plant manager. We only keep observations where at least two of the four decentralization questions were answered (and we include a control for the number of non-missing questions in the set of noise controls). We drop observations where the plant manager is also the CEO (5% of firms). In cases were the Central Headquarters is on the same site as the plant we interviewed we add a dummy variable to indicate this (one of the noise controls) to reflect potentially greater monitoring. We use the data from the 2006 wave in all cases except when we analyze changes in decentralization as an outcome where we exploit the fact that we ran another wave in 2009 and 2010 for a sub-sample of firms.
As a check of potential survey bias and measurement error we performed repeat interviews on 72 firms in 2006, contacting different managers in different plants at the same firm, using different interviewers. To the extent that our organizational measure is truly picking up company-wide practices these two scores should be correlated, while to the extent the measure is driven by noise the measures should be independent. The correlation of the first interview against the second interviews was 0.513 (p-value of 0.000), with no obvious (or statistically significant) relationship between the degree of measurement error and the decentralization score. That is to say, firms that reported very low or high decentralization scores in one plant appeared to be genuinely very centralized or decentralized in their other plants, rather than extreme draws of sampling measurement error.
Firm-level variables
Our firm accounting data on sales, employment, capital (fixed assets), profits and intermediate inputs came from BVD ORBIS.
Whether the variable is reported depends on the accounting standards in different countries. Sales are deflated by a three digit industry producer price index. BVD has extensive information on ownership structure, so we can use this to identify whether the firm was part of a multinational enterprise. We also asked specific questions on the multinational status of the firm (whether it owned plants aboard and the country where the parent company is headquartered) to be able to distinguish domestic multinationals from foreign multinationals.
We collected many other variables through our survey including information on plant size, skills, organization, etc. as described in the main text. We also collected management practices data in the survey. These were scored following the methodology of Bloom and Van Reenen (2007) , with practices grouped into four areas: operations (three practices), monitoring (five practices), targets (five practices), and incentives (five practices). The shop-floor operations section focuses on the introduction of lean manufacturing techniques, the documentation of processes improvements, and the rationale behind introductions of improvements. The monitoring section focuses on the tracking of performance of individuals, reviewing performance, and consequence management. The targets section examines the type of targets, the realism of the targets, the transparency of targets, and the range and interconnection of targets. Finally, the incentives section includes promotion criteria, pay and bonuses, and fixing or firing bad performers, where best practice is deemed the approach that gives strong rewards for those with both ability and effort. Our management measure uses the unweighted average of the z-scores of all 18 dimensions.
Our basic industry code is the U.S. SIC (1997) three digit level-which is our common industry definition in all countries.
We allocate each firm to its main three digit sector (based on sales).
A.3 U.S. Census Bureau Data: MOPS Sample   Table A2 shows how our sample is derived from the universe of U.S. business establishments. The U.S. Census Bureau data on decentralization comes from the 2010 Management and Organizational Practices Survey (MOPS), which was a supplement to the 2010 Annual Survey of Manufactures (ASM). The MOPS survey was sent to all ASM establishments in the ASM mail-out sample. Overall, 49,782 MOPS surveys were successfully delivered, and 37,177 responses were received, yielding a response rate of 78%.
The MOPS contains 36 multiple choice questions, split into 3 modules: management practices (16 questions), organization (13 questions), and background characteristics (7 questions). Decentralization measures come from the "Organization" module of the MOPS. Only establishments with headquarters located off-site are instructed to answer questions in the organization module. This reduces the sample to about 20,000 establishments. We also require matches to the 2006 and 2009 ASM in order to calculate the growth rates used in the analysis. This reduces the sample size substantially for two reasons. First, all of the establishments in our sample must have been operating in both 2006 and 2009. The second reason is related to the ASM sample design. The ASM is a rotating 5-year panel which samples large establishments with certainty but also includes a random sample of smaller establishments. The ASM sample is refreshed every five years, most recently in 2009, thus we lose establishments which were in the 2009 and 2010 ASM samples and responded to the MOPS, but were not in the 2006 ASM sample. Finally, we require that respondents answer all 6 of the questions about decentralization (described below) and have positive value added and imputed capital in 2010. The final sample contains 8,800 establishments and 3,150 firms.
Decentralization
Our measure of decentralization is constructed from 6 questions on the MOPS (questions 18 through 23), which measure the allocation of real decision making rights between manufacturing plant managers and their central headquarters. Respondents are asked whether decisions about hiring, pay increases, product introductions, pricing, and advertising are conducted at the establishment, headquarters or both, and about the largest capital expenditure plant managers can make without authorization from headquarters. The survey asks about organizational practices in 2005 and 2010. We use information on decentralization in 2005 in the main analysis because firms may endogenously respond to the crisis in 2010 by changing organizational structures.
Each of the 6 decentralization questions is normalized on a scale from zero to one, with one being most decentralized and zero being least decentralized. For example, question 18 reads "In 2005 and 2010, where were decisions on hiring permanent full-time employees made?" There are three possible responses: "Only at this establishment" which is assigned the value one; "Both at this establishment and at headquarters" which is assigned a value of one-half; "Only at headquarters" which is assigned a value of zero. We then standardize each question to have a mean equal to zero and standard deviation equal to one, take the mean over all six standardized questions, and then standardize this mean so that it has a mean equal to zero and standard deviation equal to one.
Exports
Our proxy for the Great Recession is a plant-specific export shock constructed by matching the product files of the 2006 ASM which disaggregate establishment revenues by product class to the Longitudinal Firm Trade Transactions (LFTTD) data which contain the universe of export shipments at the firm-product level. To construct our measure, we first match the product categories from LFTTD (ten-digit Harmonized System categories, or HS10) to the 7-digit NAICS product classes contained in the ASM using the Pierce and Schott (2009) concordance. Next, we aggregate exports to the 7-digit NAICS level and calculate the change in exports in each product over the Recession, defined as the logarithmic change in exports in 2008-09 (the average in a cell across these two Great Recession years) relative to 2006-07 (the average across the two years immediately prior to the Great Recession). Finally, we construct our plant-specific export shock as the weighted average of product export growth in the crisis, where fore each plant, the weights assigned to each product category is that plant's share of sales revenue in the product as measured before the crisis in the 2006 ASM.
Product Churn
Product churn is constructed using data come from the US Census Bureau's Census of Manufactures (CM). The CM asks establishments to list the dollar value of annual shipments by 10-digit product code. Establishments receive a list of all the product codes typically produced by establishments in their industry, along with corresponding descriptions of each code.
We start by calculating the total number of 10-digit products by each establishment in a given year, as well as the number of added products and the number of dropped products for each establishment compared to the previous CM 5 years earlier.
This of course restricts the sample to manufacturing establishments which were alive five years earlier. We further restrict the sample by dropping establishments producing fewer than 3 products in both Censuses. Product churn at the establishment level is measured as the number of products added or dropped between the previous Census and the current Census, divided by the average number of products produced in both Censuses. That is, product churn for establishment i in year t is defined as:
Industry product churn in year t is the average establishment-level product churn among establishments within an industry 
ASM variables
Directly from the ASM we obtain material inputs, shipments (deflated by a three digit price deflator) as our sales measure and the headcount of employees for labor. Real capital stocks are constructed using the perpetual inventory method, following the methodology in Bloom, Floetotto, Jaimovich, Saporta-Eksten and Terry (2018) . In particular, we combine detailed data on the book value of assets every 5 years from the CM with annual investment data from the ASM. We first convert CM capital stocks from book to market value using BEA fixed asset tables. We then deflate capital stocks and investment using industry-year price indices from the NBER-CES Manufacturing Industry Database. Finally, we apply the perpetual inventory method, using the formula Kt = (1 − δt)K t−1 + It . This procedure is done separately for structures and for equipment. However, since the ASM contains investment broken down into investment in equipment and investment in structures, but the CM does not break down capital stocks into these two components, we must apportion plant capital stocks into each component. We do this by assigning the share of capital stock to equipment and structures which matches the share of investment in equipment and structures. Notes: MOPS data. Industry product churn is the average of plant product churn. Plant product churn = (# products added from '02 to '07 + # products dropped from '02 and '07)/(0.5*# products produced in '02 + 0.5*# products produced in '07). Avg. decentralization z-score
Quintile of product churn
Notes: MOPS data. Industry product churn is the average of plant product churn. Plant product churn = (# products added from '02 to '07 + # products dropped from '02 and '07)/(0.5*# products produced in '02 + 0.5*# products produced in '07). Table A3 : Decentralization, sales growth, and product churn in various subsamples Notes: MOPS data. *significant at 10%; ** 5%; *** 1%. Estimated by OLS with standard errors clustered at three-digit industry level. The dependent variable is the annualized five-year change of firm ln(sales) 2012-07. Decentralization measured in 2005. "Product Churn" is the three digit industry of value of the average change in the (number of products added between t and t-5 plus the number products dropped between t and t-5)/(average number of products between t and t-5). All columns include three digit industry dummies, firm and plant size, skills and "noise controls" (plant manager's tenure and hierarchical seniority and the interview's reliability score, day of the week and duration, and whether the survey was answered online or by mail). Column (1) includes the baseline product churn sample. Columns (2) and (3) split this sample according to whether an establishment is in an industry which sells differentiated goods or not, according to Rauch's classification of differentiated and homogeneous goods (Rauch 1999). Column (4) includes establishments in "immature" industries, defined as industries which there are an above average share of firms which were born in the past 5 years, i.e. 2000 through 2005. Column (5) includes establishments in "mature" industries which had a below average share of firms born in the past 5 years. Column (6) includes the smallest 50% of establishments in the sample and Column (7) includes the largest 50% of establishments in the sample. . "Lender exposure to housing bubble" is the . "ABX exposure" is the correlation of the firm's lender's daily stock returns with the return on the ABX AAA 2006-H1 index, which follows the price mortgage-backed securities issued with a AAA rating. "Lender health" is an aggregation of lender balance sheet variables including trading account losses, real estate charge-offs, and the deposits to liabilities ratio. We combine these variables into one lender health measure by normalizing each to have mean 0 and standard deviation 1, taking an average, and then normalizing this average to have mean 0 and standard deviation 1. All columns include "noise controls" (plant manager's tenure and hierarchical seniority and the interview's reliability score, day of the week and duration, whether the survey was answered online or by mail). Firm and plant size are ln(employment) are skills is the ln(% of employees with a college degree).
Notes: *significant at 10%; ** 5%; *** 1% level. . "Lehman exposure" is the fraction of the firm's lender's syndicated loan portfolio where Lehman Brothers had a lead role in the loan deal. "ABX exposure" is the correlation of the firm's lender's daily stock returns with the return on the ABX AAA 2006-H1 index, which follows the price mortgage-backed securities issued with a AAA rating. "Lender health" is an aggregation of lender balance sheet variables including trading account losses, real estate charge-offs, and the deposits to liabilities ratio. We combine these variables into one lender health measure by normalizing each to have mean 0 and standard deviation 1, taking an average, and then normalizing this average to have mean 0 and standard deviation 1. All columns include "noise controls" (plant manager's tenure and hierarchical seniority and the interview's reliability score, day of the week and duration, whether the survey was answered online or by mail). Firm and plant size are ln(employment) are skills is the ln(percentage of employees with a college degree). 
(8) Notes: *significant at 10%; ** 5%; *** 1%. Estimated by OLS with standard errors clustered at three-digit industry by country level in all columns. Specifications are the same as Table 2 column (3) except augmented with additional variables from the WMS (linear and interacted with export growth). Management is the z-scored average of 18 z-scored management questions (see Bloom and Van Reenen 2007 for details). "Log(% employees with a college degree)" is the natural logarithm of the percent of employees with a bachelors degree. Worker decentralization is the z-scored average of 2 questions on worker autonomy. Foreign/Male plant manager=1 if plant manager is from a foreign country or male, respectively. Notes: WMS Data. *significant at 10%; ** 5%; *** 1% level. Estimated by OLS with standard errors clustered at three-digit industry by country level in all columns.
Specifications are the same as Table 2 column (3) except augmented with additional variables from the WMS (linear and interacted with export growth). Management is the z-scored average of 18 z-scored management questions (see Bloom and Van Reenen 2007 for details). "Log(percentage of employees with a college degree)" is the natural logarithm of the percent of employees with a bachelors degree. Profit margin is the pre-recession level of profit over sales. Worker decentralization is the z-scored average of 2 questions on worker autonomy. Foreign/Male plant manager=1 if plant manager is from a foreign country or male, respectively. Baseline controls are year dummies and "noise controls" (plant manager's tenure and hierarchical seniority and the interview's reliability score, day of the week and duration, and analyst dummies. Firm and plant employment are measured as log(employment), and skills are measured as ln(% of employees with a college degree). Notes: *significant at 10%; ** 5%; *** 1%. Estimated by OLS with standard errors clustered at three-digit industry level in all columns. The specification is the same as Table 2 column (5) except augmented with additional variables from the MOPS (linear and interacted with export growth). Management is the z-scored average of 18 z-scored management questions (see Bloom et al. 2013 for details). "Data-Driven Decision-Making" is the z-scored average of 2 questions on the use and availability of data in decision-making. "Log(% employees with a college degree)" is the natural logarithm of the percent of employees with a bachelors degree. "Union" is the percent of employees that are members of a labor union. "Log(% employees with a college degree)*EXPORT Growth" is equal to 100 times "Log(% employees with a college degree)" times export growth. "Data-Driven DecisionMaking*Export shock" is equal to 100 times "Data-Driven Decision-Making" times export growth.
Notes: MOPS Data. *significant at 10%; ** 5%; *** 1% level. Estimated by OLS with standard errors clustered at three-digit industry level in all columns. Specifications are the same as Table 2 column (5) except augmented with additional variables from the MOPS (linear and interacted with export growth). Management is the zscored average of 18 z-scored management questions (see Bloom et al. 2013 for details). Profit margin is the pre-recession level of profit over sales. "Data-Driven Decision-Making" is the z-scored average of 2 questions on the use and availability of data in decision-making. "Log(percentage of employees with a college degree)" is the natural logarithm of the percent of employees with a bachelors degree. "Union" is the percentage of employees that are members of a labor union. "Data-Driven Decision-Making*EXPORT Growth" is equal to 100 times "Data-Driven Decision-Making" times export growth. Baseline controls are year dummies and "noise controls"
(plant manager's tenure and hierarchical seniority and the interview's reliability score, day of the week and duration, whether the survey was answered online or by mail). Firm and plant employment are measured as log(employment), and skills are measured as ln(% of employees with a college degree). Notes: *significant at 10%; ** 5%; *** 1% level. Specifications are the same as Table 2 column (3) except augmented with additional variables (linear and interacted with export growth). Multinational =1 if the plant belongs to a foreign or domestic multinational. Diversified =1 if the firm has multiple primary SIC4 codes. Share of outsourced production is a question in the WMS survey. Materials share is the fraction of sales that are intermediate goods inputs (from ORBIS). Baseline controls are year dummies and "noise controls" (plant manager's tenure and hierarchical seniority and the interview's reliability score, day of the week and duration, and analyst dummies. Firm and plant employment are measured as log(employment), and skills are measured as ln(% of employees with a college degree). is the log of the number of unique primary industry codes (6-Digit NAICS) assigned to the firm's manufacturing establishments in 2009. "Plant is in same state as largest plant" equals 1 if plant is in the same U.S. state as the firm's largest plant by employment in 2009, and 0 otherwise. "Plant is in same industry as largest plant" is defined similarly with an industry defined as 6-digit NAICS code. "Ln(firm employment)*EXPORT Growth" is equal to 100 times the natural log of firm employment times export growth.
Notes: **significant at 10%; ** 5%; *** 1% level. Specification are the same as Table 2 column (5). "Multiproduct" equals 1 if a plant produced at least two products (7-digit NAICS) in 2009 and 0 otherwise. "Ln(No. of manufacturing industries)" is the log of the number of unique primary industry codes (6-Digit NAICS) assigned to the firm's manufacturing establishments in 2009. "Plant is in same state as largest plant" equals 1 if plant is in the same U.S. state as the firm's largest plant by employment in 2009, and 0 otherwise. "Plant is in same industry as largest plant" is defined similarly with an industry defined as 6-digit NAICS code. "Ln(firm employment)*EXPORT Growth" is equal to 100 times the natural log of firm employment times export growth. Baseline controls are year dummies and "noise controls"
(plant manager's tenure and hierarchical seniority and the interview's reliability score, day of the week and duration, whether the survey was answered online or by mail). Firm and plant employment are measured as log(employment), and skills are measured as ln(% of employees with a college degree). Table A9 : Differences Across Decentralization Questions Table 6 -Differences across decentralization questions (4)-(6). All columns include three digit industry, country and year dummies and "noise controls" (plant manager's tenure and hierarchical seniority and the interview's reliability score, day of the week and duration, WMS also includes analyst dummies and MOPS whether the survey was answered online or by mail). Firm and plant size are ln(employment) are skills is the ln(% of employees with a college degree). "Decentralization -Hiring & Investment" is the z-scored average of the z-scored measures of plant manager autonomy in hiring and capital investments (and also pay increases in the MOPS data). "Decentralization -Sales & New Products" is average for product introduction and marketing. 
Sales Growth
Notes: *significant at 10%; ** 5%; *** 1%. Estimated by OLS with standard errors clustered at three-digit industry by country level in all columns. Specifications are the same as Table 2 column (3) except augmented with additional variables. "Asset Tangibility" is the ratio of tangible assets, i.e. net property, plant and equipment, to total assets for the corresponding industry in the US over the period 1980-1989, computed at the ISIC 3 rev 1 level (inverse measure of credit constraints). "Inventory/Sales" is measured as the inventories to total sales for the corresponding industry in the US over the period 1980-1989 (measure of liquidity dependence). "External finance dependency" is measured as capital expenditures minus cash flow divided by cash flow for the corresponding industry in the US over the period 1980-1989 (measure of credit constraint). "Labor costs" is measured as the total labour costs to total sales for the corresponding industry in the US over the period 1980-1989 (another measure of liquidity dependence).
Notes: WMS Data. *significant at 10%; ** 5%; *** 1% level. Estimated by OLS with standard errors clustered at three-digit industry by country level in all columns. Specifications are the same as Table 2 column (3) except augmented with additional variables. "Asset Tangibility" is the ratio of tangible assets, i.e. net property, plant and equipment, to total assets for the corresponding industry in the US over the period 1980-1989, computed at the ISIC 3 rev 1 level (inverse measure of credit constraints). "Inventory/Sales" is measured as the inventories to total sales for the corresponding industry in the US over the period 1980-1989 (measure of liquidity dependence). "External finance dependency" is measured as capital expenditures minus cash flow divided by cash flow for the corresponding industry in the US over the period 1980-1989 (measure of credit constraint). "Labor costs" is measured as the total labor costs to total sales for the corresponding industry in the US over the period 1980-1989 (another measure of liquidity dependence). (1) and (2) is overall decentralization z-score. The dependent variable in columns (3) and (4) is the z-scored average of the z-scored measures of plant manager autonomy in hiring, capital investments, and pay raises. The dependent variable in columns (5) and (6) is the z-scored average for product introduction and marketing questions. "Product Churn" is the three digit industry level value of the average change in the (number of products added between t and t-5 plus the number products dropped between t and t-5)/(average number of products between t and t-5).
All
Capital Expenditure, Hiring, and Raises
Product Introductions and Sales and Marketing
Notes: MOPS Data. *significant at 10%; ** 5%; *** 1% level. Estimated by OLS with standard errors clustered at three-digit industry level. The dependent variable in columns (1) and (2) is overall decentralization z-score. The dependent variable in columns (3) and (4) is the z-scored average of the z-scored measures of plant manager autonomy in hiring, capital investments, and pay raises. The dependent variable in columns (5) and (6) is the z-scored average for product introduction and marketing questions. "Product Churn" is the three digit industry level value of the average change in the (number of products added between t and t-5 plus the number products dropped between t and t-5)/(average number of products between t and t-5). by three digit industry cell. All columns include three digit industry dummies and controls for firm and plant size, skills and "noise" (plant manager's tenure and hierarchical seniority and the interview's reliability score, day of the week and duration, whether the survey was answered online or by mail). and controls for firm and plant size, skills and "noise" (plant manager's tenure and hierarchical seniority and the interview's reliability score, day of the week and duration, whether the survey was answered online or by mail). 8,800
Notes: *significant at 10%; ** 5%; *** 1%. Estimated by OLS with standard errors clustered at the firm level. In column (1) the dependent variable is the parent firm's standard deviation of establishment sales growth -the annualized five-year change of establishment ln(sales) -across all the firm's establishments. In column (2) the dependent variable is the parent firm's standard deviation of establishment product additions, and in column (3) the dependent variable is the parent firm's standard deviation of establishment sales growth. The independent variable in all columns is establishment decentralization. Table A13 -Decentralization correlated with within-firm dispersion in plant input decisions and plant output, MOPS data Notes: *significant at 10%; ** 5%; *** 1%. Estimated by OLS with standard errors clustered at the firm level. In column (1) the dependent variable is the parent firm's coefficient of variation of establishment sales growth -the annualized five-year change of establishment ln(sales) -across all the firm's establishments. In column (2) the dependent variable is the parent firm's coefficient of variation of establishment product additions, and in column (3) the dependent variable is the parent firm's coefficient of variation of establishment sales growth. The independent variable in all columns is establishment decentralization. 
15%
Notes: All GDP growth numbers in percentage points. Implied GDP growth in column (2) uses the coefficients on the model of column (3) Table 2 combined with the value of decentralization from (1) and an assumed shock of 7.7% (the empirical fall in aggregate US exports in the Great Recession as in our model). Actual GDP growth in column (4) is taken from the World Bank market sector GDP series. Relative values in column (3) and (5) are the simple differences from the US base. Sweden has a negative value in column (6) because it is the only country more decentralized than US, but had a weaker GDP performance. Poland has a negative value because it had faster growth than the US despite being more centralized (it is still in a catch up phase of growth). Notes: All GDP growth numbers in percentage points. Implied GDP growth in column (2) uses the coefficients on the model of column (2) Table 2 combined with the value of decentralization from (1) and an assumed shock of 7.7 percent (the empirical fall in aggregate US exports in the Great Recession as in our model). Actual GDP growth in column (4) is taken from the World Bank market sector GDP series. Relative values in column (3) and (5) are the simple differences from the US base. Sweden has a negative value in column (6) because it is the only country more decentralized than US, but had a weaker GDP performance. Poland has a negative value because it had faster growth than the US despite being more centralized (it is still in a catch up phase of growth).
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